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DECLARATION PURSUANT TO 37 C.F.R. S1.132 



Dear Sirs: 

I, Ekambar Kandimalla hereby declare as follows. 

1 . I am employed by Idera Pharmaceuticals, Inc. in the position of Vice President of 
Discovery. A copy of my Curriculum vitae is attached as Exhibit 1. 

2. I understand that the Office Action mailed from the US PTO on April 1 6, 201 0, interprets 
the terms "P-base" and "dP" to describe a genus and, absent to evidence to the contrary, the 
instantly claimed pyrrolo-[2,3-d]-pyrimidine nucleoside analog species, 2-oxo-7-deaza-8-methyl 
purine is an art recognized species thereof. 

3. As shown in Exhibits 2-4, P-base or, alternatively, dP are common names used to identify 
a particular nucleotide having the structure: 
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Therefore, the terms P-base or dP do not represent a genus of nucleotides, 

5, Furthermore, as shown in Exhibits 5-6, Pyrrolo-dC is the common name used to identify 
a distinct nucleotide having the structure: 




6. Although Figure 4 of Woo et al. (Nucleic Acids Res. 24(13):2470-2475, 1996) depicts a 
nucleotide having the structure of pyrrolo-dC and labels this nucleotide as dP, as demonstrated 
by exhibits submitted herewith, the labeling of the pyrrolo-dC nucleotide as "dP" by Woo et al. 
was in error. 

7. I hereby further declare that all statements made herein of my own knowledge are true 
and all statements made on information and belief are believed to be true and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 

" patent issuing thereon. 




Dated: ■ \% , 
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Issued/granted Patents 

1 5. Short immunomodulatory oligonucleotides (US/7,354,907) 

14. Modulation of immunostimulatory properties of oligonucleotide-based compounds by Optimal 

presentation of 5' ends (US/7,276,489) 
1 3 . Modulation of immunostimulatory activity of immunostimulatory oligonucleotide analogs by 

positional chemical changes (U S/7,262,286) 
12. Modulation of oligonucleotide CpG-mediated immune stimulation by positional modification of 

nucleosides (US/7, 176,296) 
1 1 . Modulation of oligonucleotide CpG-mediated immune stimulation by positional modification of 

nucleosides (US/7,1 15,579) 
1 0, Modulation of oligonucleotide CpG-mediated immune stimulation by positional modification of 

nucleosides (US/7,105,495) 
9. Pseudo-cyclic oligonucleobases (US/6,383.752) 

8. Cooperative oligonucleotides (US/6,372,427). 

7. Affinity-based purification of oligonucleotides using soluble multimeric oligonucleotides 
(US/5,912,332). 

6. Mixed backbone antisense oligonucleotides conatining 2-5 '-ribonucleotide- and 3'-5'- 
deoxyribonucleotide segments (US/5 ,886, 1 65). 

5. Integrated oligonucleotides (US/5,739,308). 

4. Triplex-forming antisense oligonucleotides having abasic linkers targeting nucleic acids comprising 
mixed sequences of purines and pyrimidines (US/5,693,773). 

3 . Pseudo-cyclic oligonucleobases (EP 1 0862 1 6B 1 ) 

2. Oligonucleotide alkylphosphqnates and alkylphosphonothioatcs (EP0677056B 1 ). 
1 . Foldback triplex-forming oligonucleotides (EP06S04S9B 1 ) 
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Kandimalla 2001 
Bioorg & Med Chem 
p. 806 Fig. 2, panel 7 
<3eoxy-P-base -nucleoside 



resulted in a sign 



activity.^' In addition, we have also show* that an 
accessible 5'-end, but not 3'-«nd, was critical for immuno- 
stimuktory activity of CpG-PS-oligos. 22 

The precise structural requirements and specific <W 
lionaj groups of the CpG-motu* necessary for the 
recognition of protrin/roceptor factor that is responsible 
for immune stimulation have not yer been studied in 
detail. In this paper, wc describe the results of a sys- 
tematic study in which natural cytosine or guanine m a 
q?G-«iotif was replaced with a number of pyrimidine 
or purine analogues. The purpose of this study was to 
understand which functional groups of cytosine and 
guanine could bt involved in the recognition of and 
interaction with factors responsible for immune stimula- 
tion, T>> in vitro and in vivo studios of CpG-PS-oligos 
contajmng modified purine bases (R) suggest that the 
alteration of functional groups at positions 1, % and <5 
of guanine (see Fig. l for structure and numbering) sig- 
nificantly decreased iramunostimulatory activity, while 
the deletion of nitrogen at the 7-posfcion (N7) had an iosift- 



>"ip«;u iuuuuny, studies wjUi (JpO-PS^oIigolT - 
™^j Din S .*fldjfied.. pyrimidine bases. (Y) suggested that 
— theahisration-ofrunctior^ 

ofcytosine (see Fig, 1 for structure and numbering) sig- 
njficnntly decreased immunostimulatory activity. Sub- 
, stitanon of a hydrophobic methyl group at the 5-position 
. decreased immunostimulatory activity and a hydrophiiic 
hydroxy group at the same position did not suppress 
injoiunostunulatory activity. This is the first report of 
D « of chemically modified pyrimidine (Y) or purine 
(R) bases in place of natural cytosine or guanine 
respectively, in a CpG-motif of oligos for immune- 
modulatory effects. In this paper, wc describe the slmcture- 
immonostimulatory activity relationships of YpO- and 
CpR-motif^wntaining-PSoligos compared with those 
of CpG-motif-coataining-PS-oIigos. 



cytidiue (3), deoxy-5-bydroxycyridine (45, 
o-t— o+*~ 

Renfr 1. Chemical suvcture of a CpG-mou'f riiowtng function*] 
groups on cytosine and guamne ft* Serve u hydrogw bond tOMptor 
and donor groups. 
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While the smaller phage polymerase holds Utile or 
no structural homology with Its prokaryoclc and 
eukaiyotjc counterpart*, if fundamental principles 
of nucleic acid topology and stability govern the 
design of on RMA polymerase, oris might expect' 
key features of the various elongation comply to 
be similar (convergentiy evolved). In particular, 
von Nlppel bat proposed that heterodwplex ener- 
getics Is « key component of the overall stabfttry Or 
an elongation complex (Wilson tt al, t Thus, a 
minimal hetoroduplex length (and therefore, 
bubble sua) to proposed to be essential for a stable 
elongoHon complex, Here, we probe the site of the 
elongation bubble in the T7 enxynte, 

Although complexes containing UNA shorter 
than ahemr nine or len nucleotides Cannot be stably 
_iK>laied,jt,j!«ontSwdyJiaM^ 
paused or positions 10 to 14 nucleotides from the 
statt cite are much more stable (Mentoami ci al, 
3000). A recent probing of similarly paused 



>f (he enzyme on the DNA and pot- 
™ permanganate to probe unpalted DNA 
s within the babble, provides evidence lor a 
i base-pair heteroduplex, with about a 



_„... r ,.., ,.„,,,„„„. „ .,..„, furano-dT pyrrolo-dC 

base open bubble (Huang & Sousa, 2000), The foot- , , a * rw™- .w^u™ «f i m h^i, t 

printing n*tbj .in , Ital study tbo illustrate dearly ™ d & de ; ^^cdT^T V) ^ 

that probes which bind directly w the DNA to |ve |y converted to pyridine (right). 0»> Stnirtu 

wcrt their effect such as nucleases (and roethy- pyrrolo-dC (right) base-paired wia "gum**. 
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